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$\dot{p}(t)=-\sin q(t)-\gamma p(t)+b\cos\phi(t)$ , (2)
$\dot{\phi}(t)=\omega$ . (3)
$\gamma$
( ) $\text{ }b$ $\omega$ {
(2) 1 $-\sin q(t)$ [ 2
[
3 $\phi(t)$ [









1: $\gamma$ $q(t)$ Poincare’ . $b=2.7,$ $\omega=1$ .
1 $\gamma$ $q(t)$ Poincare’ $q(t)$










$\gamma=0.22,$ $b=2.7,$ $\omega=1$ . $q(0)=-1.5,$ $p(0)=\phi(0)=0$ .






$\gamma=0.22,$ $b=2.7,$ $\omega=1$ . $\langle q(0)\rangle=-1.5,$ $\langle p(0)\rangle=0,$ $\phi(0)=0$ .
3 2 $p(t)$ {$p(t)\rangle$
$q(t),$ $p(t)$ $10^{5}$ $q(t),$ $p(t)$
($q(0)\rangle=-1.5,$ $\langle p(0)\rangle=0$, $10^{-4}$ Gauss
152
$\phi(t)$ \phi (0)=0 $\phi(t)=\omega t$ $\langle p(t)\rangle$ $(t=0\sim 80)$
$\omega=1$
$p(t)$
$0\sim 20$ $(t=20\sim 80)$
$\omega^{-1}$
3
$q(t)$ (-\pi \leq q(t)<\pi ) p(t) $\phi(t)$
$q\equiv q(0),$ $p\equiv p(0),$ $\phi\equiv\phi(0)$ $q(t),p(t)$
3 $q0(\neq 0)$ , 0 $\sigma^{2}$ Gauss
$\phi=0$ (3) $\phi(t)=\omega t$ $\phi$
$q,p,$ $\phi$ . 2
$\langle q\rangle=q_{0},$ $\langle p\rangle=0,$ $\langle\phi\rangle=\phi=0$ , (4)
$\langle q^{2}\rangle=q_{0}^{2}+\sigma^{2}$ , $\langle p^{2}\rangle=\sigma^{2},$ $\langle\phi^{2}\rangle=0$ , (5)
$P,$ $Q$
$Pf(a) \equiv\sum_{m=1}^{2}\sum_{n=1}^{2}\langle f(a)a_{m}^{\dagger}\rangle[\langle aa^{\uparrow}\rangle^{-1}]_{mn}a_{n}$ , (6)
$Qf(a)\equiv f(a)-Pf(a)$ . (7)







$2\cross 2$ $\langle$aat $\rangle$ l’ $[\langle aa^{\uparrow}\rangle^{-1}]_{nl}$
$[\langle aa^{\uparrow}\rangle^{-1}]_{nl}=(\begin{array}{ll}(q_{0}^{2}+\sigma^{2})^{-1} 00 \sigma^{-2}\end{array})$ , (10)
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(6),(7)
$Pf(a)= \frac{\langle f(a)q\rangle}{\langle q^{2}\rangle}q+\frac{\langle f(a)p\rangle}{\langle p^{2}\rangle}p$ , (11)
$Qf(a)=f(a)- \frac{(f(a)q\rangle}{\langle q^{2}\rangle}q-\frac{\langle f(a)p\rangle}{\langle p^{2}\rangle}p$ , (12)
(11),(12) $p(t)$ (2) $\sin q(t)$
$\sin q(t)=P\sin q(t)+Q\sin q(t)$
2 $p(t)$ (2)
$\dot{p}(t)=\Omega q(t)-\gamma p(t)-\int_{0}^{t}(\Gamma_{1}’(t-t’)q(t’)+\Gamma_{2}’(t-t’)p(t’))dt’+r(a;t)+b\cos\omega t$. (13)
(13)
$\Omega=-\frac{\langle q\sin q\rangle}{\langle q^{2}\rangle}$ , (14)
$\Gamma_{1}’(t)=-\frac{((\mathrm{A}r(at))q\rangle}{\langle q^{2}\rangle}$ , (15)
$\Gamma_{2}’(t)=-\frac{\langle(\mathrm{A}r(at))p\rangle}{\langle p^{2}\rangle}$, (16)
$r(a;t)=-\exp[Q\Lambda t](\sin q+\Omega q)$ , (17)











$p(t)$ Langevin (13) $q(t)$ (1) $p(t)$
$q\equiv q(0)$ $\langle\cdots\rangle$ $q(t)$ $\langle q(t)q\rangle$





$\langle q(t)q\rangle=\Re[B(\tau)e^{i\omega t}],$ $\tau=\epsilon t(\epsilon<<1)$ . (20)
$\tau$ $t$
(20) (19)&
$\{\epsilon^{2}\ddot{B}(\tau)+2\epsilon i\omega\dot{B}(\tau)-\omega^{2}B(\tau)+\gamma(i\omega B(\tau)+\epsilon\dot{B}(\tau))-\Omega B(\tau)\}e^{i\omega t}$
$+ \int_{0}^{\epsilon t}\{\Gamma_{1}’(\frac{\tau-\tau’}{\epsilon})B(\tau’)+\Gamma_{2}’(\frac{\tau-\tau’}{\epsilon})(i\omega B(\tau’)+\epsilon\dot{B}(\tau’))\}e^{1\omega\frac{\tau’}{\epsilon}}.\epsilon^{-1}d\tau’=q_{0}be.\cdot\omega t,$ (21)
$\omega^{-1}$ [ $’$ $\backslash$ $\mathrm{A}\backslash$
$\Gamma_{1}’(\frac{\tau-\tau’}{\epsilon})\sim 2\Gamma_{1}\delta(\frac{\tau-\tau’}{\epsilon})$ , (22)
$\Gamma_{2}’(\frac{\tau-\tau’}{\epsilon})\sim 2\Gamma_{2}\delta(\frac{\tau-\tau’}{\epsilon})$ . (23)
$\Gamma_{1},$ $\Gamma_{2}$
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$\langle q(t)q\ranglearrow\langle q(t)\rangle\langle q\rangle=\Re[Ce^{\dot{u}\theta t}q\mathrm{o}]$ . (35)
$\langle q(t)\rangle$ $\dot{B}(\tau)=\ddot{B}(\tau)=0$ (34)
$\{i\omega(\gamma+\Gamma_{2})-\omega^{2}-\Omega\}C=b$, (36)
$|C|$
$|C|= \frac{b}{\sqrt{\omega^{2}(\gamma+\Gamma_{2})^{2}+(\omega^{2}+\Omega)^{2}-}}$ , (37)
(37) $q_{0}$
$\langle q(t)\rangle$ $\omega=1$ $|C|$
$\langle q(t)\rangle$
$\langle q(t)\rangle=\Re[C]\cos t-\Im[C]\sin t$ , (38)
$\langle p(t)\rangle$ $\langle$ $\dot{q}(t))=\langle p(t)\rangle$
$\langle p(t)\rangle=\langle q(t+\frac{\pi}{2})\rangle$ , (39)






















4: . $\gamma=0.18,$ $\omega=1$ .
















5: . $b=2.5,$ $\omega=1$ .
5 $b=2.5,$ $\omega=1$ $\gamma$ 00 0.4 001 4






$b$ $215\leq b\leq 3.3$







${ }$ : $0.2\leq\Delta<0.3$
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